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(54) Title: A RELEASE EQUIPMENT FOR A DRILL STRING 
(57) Abstract 

A release piece for a drill string is adapted to disengage upon activation 
in connection with a bit stuck in the lower portion of the bore hole during 
drilling. An elongated tubular release piece (10a, 10b) is, at the ends (12a, 
12b) thereof, formed to be coupled into the drill string, upstream the bit. The 
drill string release piece comprises two substantially coaxial sleeve parts (10a, 
10b) disposed in the continuation of each other and screwable together, said 
sleeve parts (10a, 10b) internally being provided with axially directed locking 
means (I6a, 16a', 16b, 16b'). An internal, axially displaceable locking device 
(18) has locking means (28', 28") capable of cooperating lockingly with said 
locking means (I6a, 16a', 16b, 16b') of both sleeve parts (10a, 10b), the- 
locking position being maintained by means of a spring (22). In a drill string 
release situation, the spring action is neutralized, the drill string, thereafter, 
being rotated in order to unscrew the two sleeve parts (10a, 1 0b) from each 
other, whereafter the drill string can be hauled up. 
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A RELEASE EQUIPMENT FOR A DRILL STRING 

The present invention relates to a release equipment or 
accessory for a rotating drill string, said drill string 
release accessory being adapted for activation in order to 
release and disengage the drill string, e.g. upon a wedged 
bit situation or other situations where an accessory is 
stuck in a bottom hole position. 

At high drilling speeds, e.g. 100 metres per hour, there 
exists a particularly great risk for the bit to get wedged 
and stuck in the formation in which drilling is carried out. 
There are examples where several thousand metres of drilled 
hole have been lost in connection with such wedged and un- 
successful drill string release situations. When such situ- 
ations arise, it is important to have the drill string re- 
leased as rapidly as possible and, thereafter, to return to 
ordinary drilling without having lost too much old bore hole. 

If the bit wedges itself or get stuck in some other way in 
the formation in which drilling is carried out, one will, at 
first, try to pull the bit free in an upward direction, by 
means of the drill string. Often, this cannot be done and, 
therefore, in order to get the drill string released, explo- 
sives in the form of an explosive charge suspended from a 
wire are pumped down to the place where the bit is wedged, in 
order to free the stuck bit through blasting to pieces a 
drill string portion above the stuck bit. 

CONFIRMATION COPY 
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Thus, conventional and other known technology comprises, 
first of all, the use of explosives and the utilization of 
blasting technique . Primarily, this is time-consuming because 
it takes time to mobilize accessories and personnel. Additi- 
onally, the blasting in itself represents a risk moment, 
namely upon unintentional blasting to pieces the surrounding 
formation and destructing old bore hole. 

According to the present invention, one has aimed at provid- 
ing a release device adapted to be coupled into a drill 
string in order to, using simple and cheap means as well as 
non-complex operational steps, enabling the release of the 
bit or other bottom hole equipment, respectively, avoiding 
the large time delays associated with the prior art. 

In accordance with the invention, this is realized by means 
of a drill string release piece such shaped and designed that 
it exhibits the features as defined in the characterizing 
clause of claim 1. 

Such a release piece is elongated and has a longitudinal 
symmetry axis. It comprises two at adjacent end portions 
interscrewable sleeve parts having coaxial, axially through- 
going bores* and each, at the opposite end thereof, is shaped 
in order to be connected to an opposing end portion of an 
upstream drill string section and an end portion of a down- 
stream drill string section extending down to the bit, res- 
pectively. 

The elongate release piece may be positioned in the neigh- 
bourhood of the bit or other bottom hole equipment. 

If right-hand threads have been chosen for adjacent, inter- 
screwable drill pipe sections incorporated in a drill string, 
preferably left-hand threads are chosen for the threaded con- 
nection between the release piece's two screwable/unscrew- 
able sleeve parts. 
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In the release piece is, as an essential component, included 
a locking device comprising locking means cooperating partly 
with locking means associated with one sleeve part, partly 
with locking means associated with the other sleeve part, a 
force-exerting means, preferably a spring, e.g. a pressure 
spring in the form of a screw spring, maintaining the locking 
device in the locking position and, thus, the cooperating 
locking means in mutual engagement until it intentionally is 
created a counter force which is larger than the holding 
force yielded by said pressure spring. 

The locking device of the release piece may have the form of 
a separate, elongate, tubular element having an axially 
through-going bore. The locking means thereof may consist of 
an axially directed roller having a gear wheel-like cross- 
sectional shape, exhibiting parallel, longitudinally exten- 
ding grooves equidistantly distributed circumf erentially and 
intermediate, list-shaped projections (teeth) . In principle, 
the locking device of the release piece comprises at least 
one longitudinal projection and/or at least one longitudinal 
groove . 

Then, the locking device's at least one longitudinal proojec- 
tion/groove* 'will cooperate with one locking means in the form 
of a longitudinal groove/projection assigned each of the 
sleeve parts, but it is preferred that the locking device as 
well as each of the sleeve parts have several parallel lock- 
ing means in the form of longitudinal grooves and therein 
engaging, substantially complementary projections, preferably 
equidistantly distributed around the circumference of the 
locking body of the locking device and with locking means 
disposed along the internal circumference of cavities in the 
screwing area, for said locking body. 

One of these cavities has a radially directed stop face 
against which one end of said spring rests supportingly . 

The tubular locking element/device is axially displaceably 
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mounted in the aligned bores in the sleeve parts, the lock- 
ing means of the locking body are being kept in engagement 
with corresponding locking means internally assigned the 
sleeve parts which are screwed together, said spring acting 
as a force-exerting safety means which secures the mutual 
engagement of the locking means and, thus, the the locking 
action. 

In a drill string having a release device of the invention 
mounted therein, positioned just above the bit, and where the 
drill string is rotary, the upstream portion (above the bit) 
of the drill string may rapidly and simply be released from 
the stuck bit through the release device according to the 
invention, in the following way: 

One end of the tubular locking device, i.e. the upper end in 
the position of use, is, preferably, formed with a circum- 
ferential, upwardly facing seat for a ball-shaped body having 
a somewhat larger circumference than that of the seat, or a 
similarly shaped and dimensioned closure means, e.g. a plug, 
which can be dropped from a surface position. 

After said ball has landed in the upper seat of the tubular 
locking device, the pump pressure - representing a counter 
force acting against the spring - is increased to exceed the 
spring force. Thus, the spring is compressed, allowing dis- 
placement of the locking device. Upon this displacement of 
the tubular locking device in the downstream direction, the 
locking engagement between locking means assigned to the up- 
stream sleeve part and locking means assigned to the locking 
device is neutralized. The axial length of engagement between 
these locking means is originally, preferably, somewhat less 
than the axial degree of compression of the spring. The pres- 
sure spring can be biased such that e.g. 200 bar excess pres- 
sure must be utilized before said locking means become dis- 
engaged. 

Subsequent to the situation when the two sleeve parts are no 
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longer locked to each other, the drill string is rotated such 
that the adjacent, threaded end portions on the sleeve parts 
are unscrewed from each other, whereafter the lower sleeve 
part becomes connected to the stuck bit and possible other 
down hole asseccory only, while the upper sleeve part becomes 
connected to the upstream drill string only and will be 
hauled up therewith. 

A non-restricting example of a preferred embodiment is 
further explained in the following, reference being made to 
accompanying drawings, in which: 

Figure 1 shows an exploded view of four parts included in 
the release device as well as a ball-shaped body 
used in order to close the axially through-going 
bore through the release device; 

Figure 2 shows the release device, parts seen in an 

assembled, locked, secured position, partially in 
axial section, partially in side elevational view; 

Figure 3 corresponds to figure 2, but here the locking is 

nullified, previously cooperating, mutually engaging 
locking means (in upper sleeve part and on locking 
device) being pushed out of engagement, the upper 
sleeve part's locking means being disengaged. 

First, reference is made to figure 1, in which reference 
numerals 10a og 10b denote two sleeve parts adapted to be 
screwed together. Upon vertically or approximately vertically 
drilling, the sleeve part 10a constitutes the upstream sleeve 
part and the sleeve part 10b the downstream sleeve part, re- 
ferred to a downhole bit or another bottom hole accessory 
(not shown) at the end of a drill string (not shown) , into 
which the shown release piece 10a, 10b is coaxially inserted. 
For the connection to the drill string, each sleeve part 10a 
and 10b, respectively, has a threaded end portion in the form 
of an internally threaded end portion 12a on the upstream 
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sleeve part 10a and an externally threaded end portion 12b 
on the downstream sleeve part 10b, respectively. 

The upstream sleeve part 10a has an internal, axially inward- 
ly tapering, conical, threaded socket portion 14a adapted to 
be screwed together with an external, axially outwardly 
tapering, conical, threaded pin portion 14b formed on the end 
portion of the downstream sleeve part 10b, which internally 
thereof is formed with a cylindrical bore formed with longi- 
tudinal, parallel grooves 16b and intermediate, list-shaped 
projections 16b 1 directed radially inwardly, the projections 
16b 1 in the examplary embodiment being distributed equidis- 
tantly in the circumferential direction of said cylindrical 
bore. These alternating projections 16b 1 and grooves 16b con- 
stitute locking means to be further described later in con- 
nection with corresponding locking means formed in the other 
sleeve part 10a and on a special locking device generally 
denoted at reference numeral 18. 

Axially inwardly of the internal cylindrical portion in which 
the locking means 16b, 16b 1 are formed, a spring room 20 has 
been formed in the downstream sleeve part 10b, accommodating 
a pressure spring in the form of a screw spring 2 2 or another 
force-exerting means, e.g. a rubber-elastical means, said 
spring room 20 being defined by a radial stop face 24, 
against which one end of the pressure spring 22 rests suppor- 
tingly in the position of use thereof. 

Axially inwardly of its threaded end portion 14a, the up- 
stream sleeve part 10a has an internal cylindrical portion 
having locking means 16a, 16a 1 similar to those of the down- 
stream sleeve part 10b. 

In the present examplary embodiment, the groove-shaped lock- 
ing means 16a and 16b of the sleeve parts 10a and 10b are 
aligned with each other in the axial direction of screwed- 
together sleeve 10a, 10b. 
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Said locking device 18 is constituted by an elongate tubular 
body 26 having a through-going bore and a fixed locking body 
28 having a gear-wheel-like cross section, formed complemen- 
tarily to the locking portions 16a, 16a 1 and 16b, 16b 1 inter- 
nally within the sleeve parts 10a, 10b. In the shown exam- 
plary embodiment, the longitudinal, parallel grooves 28 1 in 
the locking body 28 of the locking device 18 extend axially 
aligned with the locking projections 16a 1 , 16b' of the sleeve 
parts 10a, 10b, while the longitudinal, list-shaped projec- 
tions 28" positioned intermediate the grooves 28 1 extend in 
alignment with the parallel, mutually aligned grooves 16a, 
16b of the sleeve parts 10a, 10b. Upon the assemblage of the 
sleeve parts 10a, 10b and the locking device 18, said grooves 
and projections are brought into engagement with each other, 
so that the elongated, longitudinal projections 28" of the 
locking device 18 mesh displaceably into the internal, elon- 
gated, longitudinal grooves 16a, 16b of the sleeve parts. The 
spring 22 maintains this locking engagement of the locking 
means 16a, 16b, 28", 16a 1 , 16b 1 , 28 1 when it occupies the 
inserted operative position, figure 2. 

It appears immediately that the locking means 16a, 16b, 28", 
16a 1 , 16b 1 , 28 1 prevent a rotation of the sleeve parts 10a 
and 10b in relation to each other, so that their screwing- 
together at 14a, 14b can not be nullified as long as the 
spring 22 is not compressed axially. 

Advantageously, the upstream end of the elongated, tubular 
part 26 of the locking device 18 may be formed with a seat 3 0 
for a ball-shaped body 32 having a somewhat larger diameter 
than the largest internal diameter of the seat 30. 

If a bit, not shown, connected below the downstream sleeve 
part 10b, preferably through an intermediate drill string 
portion (not shown) , wedges itself and get stuck in the for- 
mation, the release device 10a ,10b is activated through the 
drop of the ball-shaped body 3 2 down through the drill string 
(not shown), guided by the bore 10a 1 of the upstream sleeve 
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part 10a to rest sealingly against the seat 30, figure 3. 
Thus, the axial passage through the release piece 10a, 10b is 
closed, and the ball's 32 upper half forms a reaction face 
for an increased pump pressure which is caused to increase 
until it exceeds the spring force. Then, the spring 22 is 
compressed and allows longitudinal displacement movements of 
locking means 16a, 16a', 16b, 16b', 28', 28", until the 
locking device's 18 locking means 28', 28" have been pulled 
out of their engagement with the locking means 16a, 16a 1 of 
the upstream sleeve part 10a, resulting in a neutralization 
of the rotation-preventing engagement between certain locking 
means. When, thereafter, the drill string (not shown), which 
is connected to the release piece 10a, 10b, 18 through the 
upstream sleeve part 10a, is rotated from a surface position, 
the sleeve parts 10a, 10b are unscrewed from each other, and 
the drill string can be hauled up. 

Into the spring room 20 extends a narrow oil filling gate 34. 
Through this gate, one may pressure-test whether or not the 
release piece is sealed and tight, i.e. in order to control 
that packers (not shown) are in order. Reference numerals 36, 
36', 36' 1 and 36' 1 ' denote grooves formed in the locking 
device 18 and serving to accommodate seals (O-rings) . The 
room 20 may be filled with oil in order to preserve both the 
spring 22 and locking means. The oil filling gate 34 may be 
provided with threads so that it may be closed by means of a 
screw, not shown. 
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Claims 

1. A release piece of the kind intended to be joined coaxi- 
ally into a drill string, and adapted to be activated in 
connection with a drill string being stuck, e.g. through a 
wedged bit, comprising two in the continuation of each other 
disposed, substantially coaxial sleeve parts (10a, 10b) which 
can be screwed together at adjacent end portions 14a, 14b, 
and which internally are equipped with longitudinal tooth-/ 
intertooth-space-like locking means (16a, 16a 1 , 16b, 16b 1 ), 
and where, in the bore of the sleeve parts (10a, 10b) , is 
disposed an axially displaceable, tubular, spindle-like 
locking device (18) having corresponding locking means (28', 
28") which, in a first position of the locking decive (18), 
the locking position, towards which the locking device (18) 
is pressed by means of a spring body (22) , are in engagement 
with said longitudinal locking means (16a, 16a 1 , 16b, 16b') 
of both sleeve parts (10a, 10b), in order to secure the 
mutual interconnection of the sleeve parts (10a, 10b) through 
screwing them together, and which, in a second position of 
the locking device (18) , the release position, only engage 
the locking means (16b, 16b 1 ) of one sleeve part (10b), thus 
neutralizing the locking of the other sleeve part (10a), so 
that it can' 'be unscrewed and removed from said one sleeve 
part (10b); leaving the locking device (18) in engagement 
with the latter sleeve part (10b) only, charac- 
terized in that all locking means consist of 
straight, axially extending grooves (16a, 16b, 28 1 ) and 
straight, axially extending, list-shaped projections (16a 1 , 
16b 1 , 28") without a wedge-in effect, wherein the locking 
means (16a, 16a 1 ) of one sleeve part (10a), in the end por- 
tion thereof, extend from a radial contact face common for 
the two sleeve parts (10a, 10b), axially away therefrom, from 
where the other sleeve part»s (10b) locking means (16b, 16b 1 ) 
extend in the opposite direction, axially away therefrom, and 
that the locking means (28', 28") of the locking device are 
gathered in a toothed rim-like portion, one sleeve part's 
(10a) straight, axially extending grooves (16a) being axially 
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aligned with the other sleeve part's (10b) straight, axially 
extending grooves (16b) and with the locking device's (18) 
straight, list-like projections (28-), while said one sleeve 
part's (10a) straight, list-like locking means (16a') are 
axially aligned with the other sleeve part's (10b) straight, 
axially extending projections (16b') and the locking device's 
(18) straight, axially extending grooves (28-), and that one 
axial end of the tubular, spindle-like locking device (18) 
has a seat (30) for a ball-shaped sealing body (32), for 
closing the through-going bore, in order to establish sealing 
conditions to enable hydraulical exertion of force against 
ball (32) and seat (30) in order to cause an axially directed 
displacement of the locking device (18) for the purpose of 
releasing . 

2 A release piece as set forth in claim 1, 

c'h a r a c t e r i z e d in that the wall of the sleeve 
part concerned is formed with a through-going, substantially 
radially directed oil supply/filling gate (34). 

3 A release piece as set forth in any one of the preceding 

characterized in that the locking 
claims, characrerj-^c" 

means (28', 28") of the locking device (18) are formed on a 
concentricar, thickened portion (28) having opposite, annular 
faces, of which one forms a stop face for one end of the 
spring (22), the other end of the spring (22) resting suppor- 
tingly against an internal, radial stop face (24), defining 
a spring room (20) in one axial direction. 

4 A release piece as set forth in one or more of the pre- 
ceding claims, characterized in that those 
end portions (14a, 14b) of the sleeve parts (10a, 10b) which 
are adapted to be screwed together, are formed with co- 
operating right-hand threads, provided that the drill pipe 
sections included in the drill string are screwed together 
by means of left-hand threads, or vice versa. 

5. A release piece as set forth in claim 4, 
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characterized in that the end connectors (12a, 
12b) of the release piece (10a, 10b, 18) have left-hand threads 
for the drill string, if the drill pipe sections of the drill 
string have right-hand threads. 
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